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ABSTRACT 



An interactive design and amusement system comprising a 
plurality of components (12). a data transmitter (20), a data 
receiver (22) and a display device (26). The components 
(12) are adapted so that they may be arranged relative to one 
another on a baseboard (10) which has electrical connections 
(14) formed thereon. Each component has electrical con- 
nections (34,36), identification means (35), orientation 
means and data transmission means (30). The data trans- 
mission means transmits data indicative of the identity of 
each component (12) and its orientation, relative to another 
component, to a receiver. The system also includes means 
for processing the data (18,24) received so that signals are 
generated for transmission to the display device (26) where 
images which correspond to the components (12) are dis- 
played. The system may be used, for example, to model 
buildings, airports etc. 




24> 



Hi 



^22 




03/10/2004, EAST Version: 1.4.1 



» 

Patent Application Publication Feb. 5, 2004 Sheet 1 of 3 US 2004/0023705 Al 



Fig.1. 
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Fig.3 
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INTERACTIVE DESIGN AND AMUSEMENT 
SYSTEM 

TECHNICAL FI ID 

[0001] This invention relates to an interactive design and 
amusement system. 

BACKGROUND ART 

[0002] Designers and architects use models to realise their 
designs in three dimensions. The construction of these 
models is time consuming, even when the models are simple 
blocks intended only to conceptualise a design. 

[0003] The present invention arose in an attempt to over- 
come the aforementioned problem. Another aim of the 
present invention is to provide an amusement system. 

DISCLOSURE OF INVENTION 

[0004] According to the present invention there is pro- 
vided an interactive design and amusement system as 
claimed in claims 1 to 10. 

BRIEF DESCRIPTION OF DRAWINGS 

[0005] The invention will now be described, by way of 
example only, with reference to the accompanying Figures, 
in which: 

[0006] FIG. 1 illustrates an overall block diagram of the 
system, showing components, transmitter, receiver and dis- 
play; 

[0007] FIGS. 2a and 2b show diagrammatical sections 
through a component; and 

[0008] FIG. 3 is a flow diagram illustrating the method of 
operation of an embodiment of the invention which incor- 
porates a look-up table. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0009] There is shown diagrammatically in FIG. 1 a 
baseboard (10) with components (12a), (12b). (12c), (t2d) 
and (I2e) mounted thereon. A series of electrical connectors 
(14) through which electrical current is delivered are formed 
integrally with the baseboard (10), and are adapted to 
contact portions (16) (not shown) of each component. Other 
components (12/), (12g) and (12h) are also depicted, how- 
ever these are not connected to the baseboard (10). 

[0010] Electrical connectors (1-4) are in electrical com- 
munication with a microprocessor (13). A radio frequency 
(RF) antenna (20) is connected to the microprocessor (18). 
The antenna (20) transmits signals to a similar antenna (22) 
and a controller (24). Controller (24) may also have a 
microprocessor, and is adapted to supply a signal to a 
monitor or visual display unit (VDL) 26, which signal is 
representative of each of the components (12a) to (I2e) and 
their relative orientation one to another. The process by 
which this is achieved is described below, with reference to 
FIGS. 2 and 3 

[0011] FIG. 2a shows a circuit and elements on a com- 
ponent (12). FIG. 2b shows the same component (12) 
having a different layout of the circuit and elements, but 
operating in the same way as the component of FIG. 2a. In 



the embodiments shown, the component (12) is in the form 
of a cubs and the diagrams are underplan views. Electrical 
contact portions (16) for contacting other components are 
provided around the peripheral regions of component (12). 

[0012] The component (12) also has electrical intercon- 
nections (34,36) formed thereon which terminate at electri- 
cal contact portions (16). Electrical interconnections (34) are 
shown as broken lines. Electrical interconnections (36) are 
shown as solid lines. The electrical contacts (16) and elec- 
trical interconnections (34,36) are used to relay energy to the 
next component. Interconnections (34) may be used to 
transmit energy, and interconnections (36) may be used to 
receive energy (or vice versa). Alternatively, interconnec- 
tions may be formed that allow both the transmission and 
receiving of energy. Orientation and identification data are 
also transmitted via the connectors (16) and interconnections 
(34,36). This may be carried out, for example, using pulsed 
signals. 

[0013] Component (12) also contains an identifier (28) and 
a transmitter (30). which are both connected to electrical 
interconnections (34) and (36), and in communication with 
one another. The component may also contain a separate 
orientation means (not shown), 

[0014] The identifier (28) is capable of broadcasting and 
receiving signals. The identifier (28) may alternately receive 
and broadcast signals. The identifier broadcasts a signal 
which is indicative of the identity or type of component (12). 
This signal may be broadcast at intervals, for example every 
second or few seconds, or it may be broadcast on request, for 
example when another component (not shown) is placed 
adjacent it. As each new 10 component (12) modifies the 
electrical characteristics of the circuit, this information may 
be used to determine the relative orientation of a component 
with respect to its neighbour. The identification means (28) 
may take the form of an RF transmitter connected to an 
integrated circuit (IC), ASIC or VLSI. A suitable amount of 
energy to power the components (12) may be obtained via 
an inductive coupling or via a capacitive loop. 

[0015] The transmitter (30) is adapted to transmit an initial 
location and orientation signal via the microprocessor (18) 
to antenna (20). The transmitter (30) can be a short range 
radio frequency (RF) transmitter, ideally of the type which 
is licence exempt. Transmitter (20) then transmits this signal 
to receiver (22) and the signal is processed so that suitable 
data for producing an image is presented to computer (26). 

[0016] Because data volumes are extremely slow, once a 
component (12) has transmitted data concerning its location 
and relative orientation, the component may be "switched 
off". This is because as soon as the data receiver (22) has 
been provided with the data and an image produced there- 
from, the data becomes redundant, unless a component (12) 
is removed or its position varied. The electrical connections 
or pathways (14,34,36) thereafter serve only to deliver 
energy to or from a subsequent compooent and to act as a 
conductor for identification and orientation data to the 
transmitter (30). 

[0017] The orientation means in each component (12) can 
take the form of a magnetic sensor, an RF identification 
device or electronic components having particular charac- 
teristics. For example, a combination of electronic compo- 
nents, such as: resistor and/or capacitor and/or inductor 
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arranged to provide a particular impedance to a particular 
input frequency. In this latter arrangement the electronic 
components may also act to identify the particular compo- 
nent (12). 

[0018] Data about each of the components (12) can be 
stored in an electronic look-up tabic, as described with 
reference to FIG. 3. This data can either be stored at the 
transmitting part of the system i.e., in the microprocessor 
(18), or at the receiving part i.e., in the electronics associated 
with the antenna (receiver) (22). The following description 
refers to a system wherein the data is stored in the micro- 
processor (18). In operation of the system, a signal is 
received from the first component (12). The i.d. of the 
component (12) and its orientation is then transmitted to the 
microprocessor (18) by the transmitter (30). The signal is 
received at the microprocessor (18) and is compared with 
the data stored in the look-up table. Information found in the 
look-up table for that particular component and graphical 
data is sent to the display (26). The data is then displayed. 

[0019] The system described herein may be used, for 
example, to model an airport with components (12) used as 
aircraft, buildings and/or vehicles. Such an embodiment may 
be used to model aircraft taking off, landing or taxiing. 
Manipulation of the image of the airport is preferably 
achieved by way of control software. For example, the 
colours, sizes and shapes of components (12) shown on the 
display (26) may be altered by simply reconfiguring control 
software. This feature greatly facilitates changing model of 
a building or prototype. For example dimensions may be 
amended using software and a computer. This feature of the 
system is felt to be of particular value to designers and 
architects. Similarly a displayed design may be manipulated 
on a screen, such as enlarged or rotated in two dimensions. 

[0020] The invention has been described by way of a 
number of embodiments, and variation may be made to them 
without departing from the scope of trie invention. For 
example, the system may be configured as an amusement 
device or educational toy. There may be provided a data 
receiver and control software for generating a signal for 
transmission to a remote display, for example by way of an 
RF connection, "internet" link or via a satellite transceiver. 

1. An interactive design and amusement system compris- 
ing: a plurality of components (12), a data transmitter (20), 



a data receiver (22) and a display device (26); the compo- 
nents (12) being adapted so that they may be arranged 
relative to one another on a baseboard (10) having electrical 
connections (14) formed thereon: each component having 
electrical connections (34,36). identification means (28). 
orientation means and data transmission means (30) 
whereby, in use, the data transmission means transmits data 
indicative of the identity of each component (12) and its 
orientation, relative to another component, to a receiver, and 
means for processing the data (18,24) received so that, in 
use, signals are generated for transmission to the display 
device (26), whereat, in use, images are displayed, said 
images corresponding to the components (12) 

2. An interactive design and amusement system according 
to claim L wherein the orientation means includes a mag- 
netic sensor. 

3. An interactive design and amusement system according 
to claim 1 wherein the orientation means includes a radio 
frequency device. 

4. An interactive design and amusement system according 
to claim 1 wherein the orientation means includes al least 
one electronic component. 

5. An interactive design and amusement system according 
to any of claims 1 to 4 wherein the identification means (28) 
includes a radio frequency transmitter. 

6. An interactive design and amusement system according 
to claim 5 wherein the identification means (28) further 
includes an integrated circuit. 

7. An interactive design and amusement system according 
to claim 5 wherein the identification means (28) further 
includes an ASIC. 

8. An interactive design and amusement system according 
to claim 5 wherein the identification means (28) further 
includes a VLSI. 

9. An interactive design and amusement system according 
to any of claims 1 to 5 wherein the identification means (28) 
includes an inductor. 

10. An interactive design and amusement system substan- 
tially as herein described with reference to FIGS. 1 to 3 of 
the accompanying drawing. 
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